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the stroke. This being so, the beam of light on being reflected
from the mirror draws a true indicator diagram on the screen,
and owing to the speed at which the spot of light moves upon
the screen, the diagram will appear as a continuous curve.
For permanent record a photographic plate replaces the screen.
For really high speed work the diaphragm indicator has so
far given the most useful results. Replacing the piston by &
thin steel diaphragm reduces the inertia forces considerably V
the free period of the Watson Diaphragm Indicator is of the
order of 5,000 vibrations per second. Such instruments.,
however, require frequent calibration and very careful use.
They are quite unsuitable for the ordinary test shop.
89. Mean Effective Pressure.—From an indicator diagram
it is easy to find the mean effective pressure acting on the piston,
i.e., the average pressure in the working stroke less an allow-
ance for the opposing pressures in the idle strokes. There are
two methods of doing this:—
 (1)	A mechanical method, by using the planimeter.
 (2)	A method of approximate computation, by using what
is called the " mid-ordinate rule."
The planimeter is made to follow the pencil line continuously
and so automatically to subtract the area due to the lower
part of the diagram ; it thus measures directly the area in sq_.
inches of the closed figure ; if this area be divided by the
horizontal length of the diagram in inches, it will give the
average breadth of the figure measured vertically, and this, by
using the scale of conversion for the indicator spring employed,
gives the mean pressure in pounds per sq. inch.*
In the second method a series of equidistant vertical lines
(usually eleven in number) are drawn across the diagram as
shown in Fig. 41, so that the first and the last just touch, the
two ends of the diagram. The mid-ordinates bisecting these
spaces are then drawn (shown dotted in the figure); the
lengths included within the diagram of these mid-ordinates are
then measured and their sum divided by the number of them ^
* In the case of a four-stroke engine it might at first sight seem,
desirable to divide the average pressure over the two outward strokies
and not on one of them only, but the accepted convention is that given.
in the text.

